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ihk�|khgctgcu�skcsd�snu�cdgsqfmdjmno�hn�gjc�qsdmd�hi�|khgctgcu�skcsd�kc�
omhnsf�tcngkcd�gh�mr|fcrcng�gjmd�zhkl��Tfsqhksgmhn�hi�gjc�ciictgm~c�dxd�
gcr�hi�|ek|hdcief�ihkrmno�hi�cthfhomtsf�tefgekc�hi�sff�tsgcohkmcd�hi�|h|e�
fsgmhn�md�ucimncu�sd�hnc�hi�gjc�rhdg�mr|hkgsng�|kmhkmgmcd�hi�gjc�nsgmhnsf
cthfhomtsf�|hfmtx�hi�beddms�
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WK5�74;?8F5�<6�I7:?F?:7�[�J��7:=�h7CR?:�S�E��T@8<85:;45�\P7B<R5=&
:?QC]U�thndmuckd�gjc�mr|hkgsntc�ihk�|khgctgcu�skcsd�snu�gjc�zjhfc�kc�
omhnd�hi�gjc�zhkl�smrcu�sg�ihkrmno�cthfhomtsf�tefgekc�hi�gjc�|h|efsgmhn�
wjc�skgmtfc�djskcd�gjc�cv|ckmcntc�hi�~skmhed�nsgekc�kcdck~cd�snu�nsgmhnsf
|skld��3n�|skgmtefsk)�thnumgmhnd�ihk�thnuetgmno�detj�zhkl)�mgd�|hgcngmsf)
rsmn�gskocg�okhe|d�hi�|h|efsgmhn)�thngcng)�srheng)�|kmntm|fcd)�ihkrd�snu
rcgjhud�hi�gjc�zhkl�skc�ucdtkmqcu�mn�gjc�kc|hkg��Tthfhomtsf�cvtekdmhnd
snu�thonmgm~c�ghekmdr�skc�thndmuckcu�sd�gksumgmhnsf�snu�rhdg�ciictgm~c
ihkrd�hi�cthfhomtsf�snu�cuetsgmhnsf�stgm~mgmcd��wjcx�skc�hi�okcsg�~sfec
snu�js~c�|khd|ctgd�ihk�uc~cfh|rcng�nhg�hnfx�ihk�nsgmhnsf�|skld)�qeg�sfdh
ihk�rsnx�kcdck~cd�Henuck�tckgsmn�thnumgmhnd)�zjmtj�skc�sfdh�kc~mczcu�mn
gjc�kc|hkgI�

3n~hf~crcng�hi�|h|efsgmhn�mngh�gckkmghkmsf�rsnsocrcng�hi�nsgekc�edc
|fsxd� sn� mr|hkgsng� khfc� mn� ihkrmno� cthfhomtsf� tefgekc� snu� mntkcsdmno
dhtmh�cthnhrmt�~sfec�hi�|khgctgcu�skcsd)�cd|ctmsffx�hn�s�fhtsf�fc~cf��wjc
cv|ckmcntc�hi�dgksgcomt�gckkmghkmsf�|fsnnmno�hi�renmtm|sfmgmcd�hi�4zcucn�md
s�ohhu�cvsr|fc�hi� gjmd�� HL55� ;K5� 45B<4;�<6�V>G54<R�L�X�Z�LK8KO>Q?:
E�i�Z�[VN�\i@�ECC<8?7;?<:]Z�L;��35;54Cb>4DU��wjc�nsgmhnsf�cv|ckmcntc�hi
mn~hf~mno�fhtsf�thrrenmgx� mngh�kcsf�nsgekc�thndck~sgmhn�stgm~mgx)� mr|hk�
gsntc�hi�gjmd�zhkl�qhgj�ihk�|h|efsgmhn�snu�|khgctgcu�skcsd�md�thndmuckcu
mn�gjc�45B<4;�<6�i?C5FO<R7�[��h>�Z�X7887�L�S��TJ>CC?7:�X?4=�1<:C54R7;?<:
j:?<:Z� [?kK:?� [<RD<4<=� b47:8KU� 7:=� ;K5� 45B<4;� <6� i7k7Q<R7� H�S�
TJO7k7:�L;7;5�35=7D<D?87F�j:?R54C?;OU�

���!���
�������� ����	�	�
�
�������	
�����
��	
��������hi
rsnsocrcng�hi�fsnu�edc�snu�hgjck�stgm~mgmcd�mn�|khgctgcu�skcsd�md�sn�
hgjck�|kmhkmgx�umkctgmhn�hi�kcomhnsf�mngcoksgmhn�hi�|khgctgcu�skcsd��wjc�md�
decd�skc�thndmuckcu�mn�s�nerqck�hi�kc|hkgd)�dgskgmno�ikhr�gjc�74;?8F5�<6
X<bOFO<R� L�[�� T1K7?4� <6�[7;>45�jC5� @8<:<GOZ� f78>F;O� <6� @8<:<G?8CZ
H<C8<_�L;7;5�j:?R54C?;OU��Vrhno�
�	�
��"������
#�
�����mn�gjmd�umkct�
gmhn�skc�sd�ihffhzd��cfsqhksgmhn�hi�rcgjhud�hi�cthnhrmt�stthengmno�snu
c~sfesgmhn�hi�nsgeksf�kcdhektcd��mr|kh~crcng�hi�gjc�thr|cndsgmhn�dxd�
gcr�Hmntfeumno�mngckkcomhnsf�hncdI�hi�|sxrcngd�snu�stthengd�ihk�nsgekc
edc)�thndck~sgmhn�snu�kcdghksgmhn�hi�nsgeksf�cn~mkhnrcng�snu�kcdhektcd)
snu�ihk�tsedmno�usrsoc�gh�gjcr��uc~cfh|rcng�hi�rcgjhud�hi�cthfhomtsf
rsnsocrcng�hi�gjc�cthnhrmt�stgm~mgx�hi�|khgctgcu�skcsd�

Mmkdg� hi� sff)� |ek|hdcief� gksndihkrsgmhn� hi� cthfhomtsf� snu� cthnhrmt
thndtmhedncdd�ghzskud�gjc�gjcdmd�PUV�ihk�gjc�kcomhnQ�md�nccucu��bcomhnd
snu�|h|efsgmhn�djhefu�qcncimg�cthnhrmtsffx� ikhr�|khgctgcu�skcsd�snu
js~c�hgjck�mntcngm~cd�ihk�gjcmk�|khgctgmhn��Uekdemg�hi�detj�qcncimgd)�gjcmk
mntfedmhn� mngh� s� kcsf� cthnhrmt� rctjsnmdr� snu� gjc� uctmdmhn�rslmno
|khtcdd�md�sn�stgesf�zsx�hi�dgkcnogjcnmno�gjc�|hdmgmhnd�hi�cthfhomdgd�mn
gjc�umsfhoec�zmgj�kcomhnsf�segjhkmgmcd)�cthnhrmdgd�snu�imnsntmckd�

3n�hkuck�gh�tjsnoc�gjc�ihkrcu�dgckchgx|c�hi�gjc�segjhkmgmcd�thntckn�
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mno�gjcmk�enuckdgsnumno�hi�|khgctgcu�skcsd�sd�s�thdg�md�nh�hq�ctg�ihkr�hi
fsnu�edc�snu�hgjck�nsgeksf�kcdhektcd�mg�md�nctcddskx�gh�kc~csf�gjc�|kstgm�
tsf�khfc�hi�snx�~sfesqfc�nsgekc�gckkmghkx�ihk�cthnhrmt�snu�dhtmsf�fmic�hi
fhtsf�thrrenmgx��3n�gjmd�thnnctgmhn�mg�md�nctcddskx�gh�dgskg�cfsqhksgmhn�hi
dtjcrcd�snu�d|ctmimt�|kh�ctgd�hi� mngcoksgmno�|khgctgcu�skcsd� mn�s� kc�
omhnsf�dhtmsf�snu�cthnhrmt�dgketgekc��4etj�|kh�ctgd�djhefu�js~c�tfcsk
cthnhrmt�ihenusgmhnd)�djhz�~m~mufx�sff�gjc�su~sngsocd�snu�thdgd)�mnum�
tsgc�dhektcd�hi�mnmgmsf�imnsntmno�snu�djhefu�qc�smrcu�sg�tkcsgmno�rhucfd
hi�dedgsmnsqfc�uc~cfh|rcng�hi�tckgsmn�gckkmghkmcd��wjc�kc|hkg�om~cd�sn�cv�
sr|fc�hi�cfsqhksgmno�s�rhucf�hi�cthnhrmt�uc~cfh|rcng�ihk�hnc�hi�gjc
uc|kcddm~c�kcomhnd�hi�gjc�Ukmrhkxc�wckkmghkx)�zjmtj�md�hi�jmoj�nsgekc�snu
cthfhomtsf�|hgcngmsf�sd� mg�jsd�|khgctgcu�skcsd)�kskc�d|ctmcd�hi�snmrsfd
snu�|fsngd)�snu�hgjck�~sfesqfc�qmhfhomtsf�kcdhektcd�

V�gksumgmhnsf�s||khstj�gh�c~sfesgmhn�hi�nsgekc�kcdhektcd�gslcd�mngh
sttheng�hnfx�s�rmnhk�|skg�hi�gjc�kcsf�thdgd�hi�nsgekc�~sfecd��3g�md�cd|c�
tmsffx� ~m~mu� kcfsgcu� gh�c~sfesgmhn�hi�|khgctgcu�skcsd)�zjckc� gjc�edc�hi
nsgeksf� kcdhektcd� md�sfzsxd� fmrmgcu��wjc�thntc|g�hi�ocncksf�cthnhrmt
~sfec� om~cd� sn� h||hkgenmgx� gh� c~sfesgc� |khgctgcu� skcsd� rhkc� ieffx�� 3g
gslcd�mngh�sttheng�nhg�hnfx�umkctg�kcdhektcd)�qeg�sfdh�sddmrmfsgmhn�ient�
gmhnd)�nsgekc�dck~mtcd�snu�egmfmdsgmhn�thdgd��{~cksff�sttheng�snu�rhnc�
gskx�~sfesgmhn�hi�cthfhomtsf)�dhtmsf�snu�cthnhrmt�qcncimgd�tsn�thngkmqegc
mngh�cthfhomtsffx�ikmcnufx�dhtmsf�snu�cthnhrmt�kcomhnsf�uc~cfh|rcng�snu
|kh~muc�ihk�suumgmhnsf�skoercngd�mn�is~hek�hi�|khgctgcu�skcsd�

4etj�c~sfesgmhn�hi�nsgeksf�kcdhektcd�md�mr|hkgsng�nhg�hnfx�ihk�|kh�
gctgcu�skcsd)�qeg�sfdh�ihk�gjc�zjhfc�kcomhn�mn�dhf~mno�rsnx�cthnhrmt�snu
imnsntmsf�|khqfcrd�� 3g� kc~csfd�snu�tkcsgcd�suumgmhnsf�h||hkgenmgmcd�snu
su~sngsocd�ihk�s�thr|fcv�snu�dedgsmnsqfc�uc~cfh|rcng�hi�gjc�kcomhn�hn
mngckkcomhnsf)�nsgmhnsf�snu�mngcknsgmhnsf�fc~cfd�

wjc� 45B<4;� <6� ER548K5:Q<R� E�E�Z�H74;O:<R� E�L�Z� 7:=� W?CKQ<R� E�E�
TWK5�V@f�34<Y58;�\X?<=?R54C?;O�1<:C54R7;?<:]U�om~cd�s�ucgsmfcu�snsfxdmd
hi� gjc� rsklcg� hi� cthdxdgcr� dck~mtcd� ihkrcu� oksuesffx� mn� gjc� kctcng
xcskd�� wjmd� rsklcg� mntfeucd� �ehgs� dsfcd� hn� Wosdcd� crmddmhn� ihk� gjc
thengkmcd�zmgj�jmoj�fc~cf�hi�ihkcdg�thndck~sgmhn�snu�ciictgm~c�ihkcdg�kcd�
ghksgmhn)�ucqg�ihk�nsgekc�cvtjsnocd�snu�hgjckd��wjc�s~smfsqmfmgx�hi�ciict�
gm~c�dxdgcrd�hi�|khgctgcu�skcsd�snu�gjcmk�suc�esgc�cthnhrmt�sddcdd�
rcng�tsn� mn� iegekc�|kh~muc� ihk�su~sngsocd�hn�gjc�rsklcg�nhg�hnfx� ihk
thengkmcd)�qeg�ihk�kcomhnd�sd�zcff�

wjc�cv|ckg�dxdgcr�ihk�tjhhdmno�gjc�|kmhkmgmcd�hi�nsgekc�thndck~sgmhn
mn~cdgrcngd�md�=5C84?b5=�bO�E4;O>QK<R�S�S�Z�S?:<D47=<R�S�V�Z�H74;O:<R
l��L�� TWK5�V@f�34<Y58;�\X?<=?R54C?;O�1<:C54R7;?<:]U��wjc�dxdgcr�thn�
gsmnd�.7/�|sksrcgckd�snu�11�mngcoksf�mnumtcd)�zjmtj�sfhno�zmgj�gjc�dxd�
gcr�sd�s�zjhfc�tsn�qc�edcu�ihk�sddcddrcng�hi�tckgsmn�|khgctgcu�skcsd
snu�gjcmk�kcomhnsf�dtjcrcd��5cdmucd)�gjcx�tsn�qc�edcu�ihk�deqdgsngmsgmno
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hi�suumgmhnsf�imnsntmno�snu�|ekdemg�hi�mgd�dhektcd)�snu�ihk�imnumno�skoe�
rcngd�mn�is~hek�hi�hgjck�rcsdekcd�gh�de||hkg�gjc�dxdgcr�hi�|khgctgcu
skcsd�

wjc�45B<4;C�<6�f<G5:Q<�V��l��T9:;5445D?<:7F�L;7;5�J5C5748K�7:=�9:&
:<R7;?<:�15:;45�<6�17=7C;45C�<6�[7;>47F�J5C<>485C�<6�;K5�Jf�H?:?C;4O�<6
[7;>47F�J5C<>485CZ�h74<CF7RF�J5D?<:U�snu�345<b47kK5:CQO�l��X��T15:;45
\17=7C;45]Z�i7F>D7U�ucdtkmqc� gjc�cv|ckmcntc�snu�kcdefgd�hi�cthnhrmt
sddcddrcng� hi� nsgeksf� kcdhektcd� hi� umiickcng� kcomhnd� snu� |khgctgcu
skcsd)�gjc�thntfedmhnd�rsuc�snu�gjc�kcthrrcnusgmhnd�om~cn�mntfeumno
gjhdc�hi�|kstgmtsf�~sfec��3n�|skgmtefsk)�mg�md�rsklcu�mn�gjc�kc|hkgd�gjsg�gjc
fsnud�hi�|khgctgcu�skcsd�js~c�s�jmojck�tsusdgkc�thdg)�zjmtj�md�fcdd�deq�
�ctgcu�gh�uctfmnc�sd�gjc�kcdefg�hi�|hffegmhn�gjsn�hgjck�gckkmghkmcd�

i<C<R�S�9��64<G�;K5�WR54�L;7;5�W58K:?87F�j:?R54C?;O�jsd�cfsqhksgcu�s
dxdgcr� hi� thr|sksgm~c� cthfhomtsf� snu� cthnhrmt� sddcddrcng� hi� zcg�
fsnud��wjc�dxdgcr�edcd�7.�sddcddrcng�tkmgckms�tjhdcn�qx�gjc�segjhk�snu
mntfeucd� mnihkrsgmhnsf� snu� rcgjhumtsf� sfohkmgjrd)� |khoksrrcd� snu
gctjnmtsf�rcsnd�hi�|khtcddmno�umiickcng�usgsqsdcd��wjc�dxdgcr�md�edcu
ihk�ucimnmno�gjc�gskocg�snu�kcoefsgmhn�hi�|csgfsnud�edc�

WK5�45B<4;C�<6�V>C5R7�W�S�Z�P7?Q7�@�E�Z�I7?G7:�L��h>��TI��H5:=5F55R
j:?R54C?;O�<6�1K5G?87F�W58K:<F<DO�<6�J>CC?7Z�[VN�@8<F?:5Z�H<C8<_UZ
7:=�WC5R5F5R�S�[��T@8<F<D?87F�9:6<4G7;?<:�15:;45�\H5CK8K547]Z�SF7=?G?4
J5D?<:U�|kcdcng�gjc�cv|ckmcntc)�|khd|ctg�c~sfesgmhn�snu�kcthrrcnus�
gmhnd� kcfsgcu� gh� gjc� uc~cfh|rcng� hi�rsklcg� mndgkercngd� hi� cthfhomtsf
kcoefsgmhn�hi�stgm~mgmcd�hi�gjc�cngck|kmdcd�fhtsgcu�mn�nsgmhnsf�|skld�snu
hgjck� |khgctgcu� skcsd� hi� gjc� beddmsn� Mcucksgmhn�� 4|ctmsf� sggcngmhn� md
om~cn�gh�gjc�uc~cfh|rcng�hi�stgm~mgmcd�mn�gjc�d|jckc�hi�cthfhomtsf�rsn�
socrcng�hi�gjc�cngck|kmdcd)�sd�hnc�hi�gjc�|ckd|ctgm~c�umkctgmhnd�hi�mngc�
oksgmno�|khgctgcu�skcsd�mn�s�kcomhnsf�cthnhrmt�dgketgekc�

wjc�cvsr|fc�hi�mngcoksgmhn�mn�gjc�P�ekosfdlxQ�6sgekc�bcdck~c�md�uc�
dtkmqcu�mn�gjc�45B<4;�<6�LK8KO>Q?:�E�i��7:=�i7F?b54:<R7�[�H��T[VN�\i@
ECC<8?7;?<:]Z�L;��35;54Cb>4DU���hmng�rsnsocrcng�|fsnd�ihk�gjc�|khgctgcu
skcs)�gjc�dekkhenumno�gckkmghkmcd�snu�dcggfcrcngd�zckc�cfsqhksgcu��wjc
|fsnd�mntfeuc�nsgeksf)�nsgekc�thndck~sgmhn)�fsnu�edc�snu�ientgmhnsf��hn�
mno� hi� gjc� gckkmghkmcd)� thr|sksgm~c� snsfxdmd� snu� deqdgsngmsgmhn� hi� gjc
tjhmtc�hi�dhtmsf�snu�cthnhrmt�dgksgcomcd�

3n�jmd�45B<4;�H5:CK?Q<R�S�9��=5C84?b5C�;K5�78;?R?;?5C�<6�;K5�I?458;<4&
7;5�<6�:7;?<:7F�B74QC�<6� ;K5�i7G8K7;Q7�J5D?<:)�de||hkgcu�ihk�dc~cksf
xcskd�qx�gjc�LLM�beddms�wjc�uc~cfh|rcng�hi�cthfhomtsf�ghekmdr�md�thn�
dmuckcu�sd�sn�ciictgm~c�zsx�hi�mngcoksgmno�|khgctgcu�skcsd�mn�s�dhtmsf�snu
cthnhrmt�kcomhnsf�fmic��wjc�smrd�hi�cthghekmdr�thmntmuc�zmgj�smrd�hi�gck�
kmghkmsf�nsgekc�|khgctgmhn�snu�uh�nhg�thngksumtg�zmgj�muchfhox�hi�|khgctgcu
skcsd�� Tthghekmdr� |kh~mucd� ihk� tkcsgmhn� hi� ncz� zhkl|fstcd� snu� |sx�
rcngd�gh�gjc�qeuocgd�hi�sff�fc~cfd)�gjed�dck~mno�sd�s�cfcrcng�hi�dcfi�im�
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nsntmno�hi�gjc�gckkmghkmcd�zjckc�mg�md�uc~cfh|cu��wjc�kcdefgd�hi�rhncgskx
~sfesgmhn�hi�kctkcsgmhn�kcdhektcd�hi�nsgekc�|skld�mn��srtjsgls�snu�gjc
umkctg�cthnhrmt�ciictg�hi�gjcmk�edc�skc�om~cn�mn�gjc�kc|hkg��wjc�thntfe�
dmhn� md� rsuc� gjsg� gjc� rhkc� mngcndm~cfx� cthghekmdr� md� uc~cfh|cu� gjc
�emtlck�gjc�mngcoksgmhn�hi�|khgctgcu�skcsd�mn�s�dhtmsf�snu�cthnhrmt�kc�
omhnsf�fmic�httekd��wjc�tfhdck�md�gjc�gmrc�zjcn�c~ckx�tmgm�cn�hi�gjc�kcomhn
snu�gjc�kcomhnsf�cthnhrx�sd�s�zjhfc�zmff�dgskg�osmnmno�kcsf�qcncimgd�ikhr
gjc�kmtj�kctkcsgmhn�kcdhektcd�hi��srtjsgls�

psnx�gx|cd�hi�|khgctgcu�skcsd�cvmdgmno�mn�beddms�tsn�qc�um~mucu�mngh
gzh� fskoc� okhe|d�� CB58?7FFO� B4<;58;5=� 7457C� TL3ECU)� isffmno� enuck� gjc
ihktc�hi�gjc�Mcucksf��sz�P{n�d|ctmsffx�|khgctgcu�nsgeksf�skcsdQ�snu�B4<&
;58;5=�7457C�T3ECU)�zjhdc�kcoefsgmhn�md�ucgckrmncu�qx�icucksf�fsnu�edc
snu�nsgekc�thndck~sgmhn�fcomdfsgmhn�snu�zjmtj�tsn�sfdh�qc�ucgckrmncu�qx
gjc�beddmsn��h~cknrcng)�gjc�segjhkmgmcd�hi�gjc�deq�ctgd�hi�gjc�beddmsn
Mcucksgmhn)�snu�qx�mndgmgegmhnd�hi�fhtsf�oh~cknmno�TH5=R5=5R7�N�@�Z�H<C&
8<_�1<GG?;;55�<6�L;7;5�34<B54;OU�

�	�	����	�
�����	����!�����hi�stgm~mgmcd�mn�s�|khgctgcu�skcs�zmgj
gjc�smr�gh�cndekc�mn�kcomhnd�gjc�kmojgd�snu�mngckcdgd�hi�|h|efsgmhn�snu
fsnu�edckd�md�snhgjck�ocncksf�umkctgmhn�hi�dgkcnogjcnmno�kcomhnsf�mngcoks�
gmhn��Wh�hkumnsgmhn�hi�gjc�icucksf�fcomdfsgmhn�kcfsgcu�gh�|khgctgcu�skcsd
zmgj�fcomdfsgmhn�kcfsgcu�gh�nsgeksf�kcdhektcd�Hfsnu�snu�ihkcdg�fszdI)�cfsqh�
ksgmhn�snu�uc~cfh|rcng�hi�kcomhnsf�fcomdfsgmhn�kcfsgcu�gh�|khgctgcu�skcsd
skc�gjc�
��"������
#�
�����mn�gjmd�umkctgmhn�

1<&<4=?:7;?<:�<6�:7;>45�8<:C54R7;?<:�7:=� F7:=�>C5� F5D?CF7;?<:�zmgj
gjc�smr�gh�cndekc�s�dmnofc�s||khstj�gh�fcosf�fsnu�edc�kcoefsgmhn�mn�|kh�
gctgcu�skcsd�thndgmgegcd�s�|khqfcr�hi�d|ctmsf� mr|hkgsntc��wjc�fszd�hi
�snu�Whuc�hi�gjc�beddmsn�Mcucksgmhn�uh�nhg��emgc�thkkcd|hnu�zmgj�gjc
fszd�kcfsgcu�gh�|khgctgcu�skcsd)�Mhkcdg�Whuc)�Lsgck�Whuc)�snu�rhuckn
thntc|gd�hn�gx|cd�hi�|khgctgcu�skcsd�snu�gjcmk�kcoefsgmhn��Vtthkumno�gh
gjc�fsz�kcfsgcu�gh�d|ctmsffx�|khgctgcu�skcsd�gjc�uctmdmhn�rslmno�hn�fsnu
kcdck~sgmhn�ihk� iegekc�|khgctgcu�skcsd� md�enuck� �ekmdumtgmhn�hi�gjc�deq�
�ctgd�hi�gjc�beddmsn�Mcucksgmhn���hzc~ck)�gjc�|khtcuekc�hi�fsnu�kcdck~s�
gmhn�md�nhg�mntfeucu�xcg�mn�gjc�tekkcng�fcomdfsgmhn��wjckc�md�s�nctcddmgx�gh
cdgsqfmdj�ocncksf�kefcd�hi�fsnu�kcdck~sgmhn�hn�gjc�icucksf�fc~cf��{n�gjc
hgjck�jsnu)�gjc�kmojgd�snu�sqmfmgmcd�|kh~mucu�qx�gjc�tekkcng�fcomdfsgmhn�ihk
mr|kh~crcng�hi�fcosf�qsdmd�hi�stgm~mgmcd�mn�|khgctgcu�skcsd�skc�sfdh�edcu
mndeiimtmcngfx�hn�gjc�fc~cf�hi�gjc�deq�ctgd�hi�gjc�Mcucksgmhn��3n�|skgmtefsk)
zmgj�gjc�smr�gh�cdgsqfmdj�gjc�fcomdfsgm~c�qsdmd�ihk�cthghekmdr�mg�md�s||kh�
|kmsgc� gh� suh|g� kcomhnsf� fszd� snu� dgsnusku� stgd� hn� gjc� |khtcuekc� hi
edmno�ihkcdg�skcsd�ihk�tefgeksf)�jcsfgj)�ghekmdg�snu�d|hkgd�|ek|hdcd��wjc
suh|gmhn�hi�detj�uhtercngd�md�enuck�gjc�umkctg��ekmdumtgmhn�hi�gjc�deq�
�ctgd�hi�gjc�beddmsn�Mcucksgmhn�

wjc� uc~cfh|rcng� hi� gjc� dxdgcr� hi� |khgctgcu� skcsd� Hcthfhomtsf
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PqstlqhncQ)�cthfhomtsf�ncgzhklI�mn�kcomhnd�md�mr|hddmqfc�zmgjheg�gjc�uc�
~cfh|rcng�hi�d|ctmsf�fcosf�ghhfd�HSOCK5D<4<=CQOQK�@�S�Z�\M5D?CF7;?<:�J5&
6<4G]�f>:=Z�N45FI��3n�gjmd�thngcvg�gjc�rs�hk�gsdl�md�gh�ucimnc�gjc�cthfhom�
tsf�PqstlqhncQ�sd�sn�hq�ctg�hi�dhtmsf�kcfsgmhnd��wjc�kcdefgd�hi�gjc�thr�
|sksgm~c� snsfxdmd� hn� icucksf� snu� kcomhnsf� fcomdfsgmhn� skc� om~cn� mn� gjc
skgmtfc��wjc�skgmtfc�sfdh�ucdtkmqcd�gjc�|kstgmtsf�cv|ckmcntc�snu�gjc�kc�
defgd�hi�gjc�zhkl�stthr|fmdjcu�mn�gjc�{kcf�bcomhn�zmgj�gjc�de||hkg�hi�gjc
LLM�beddms��wjc�zhkl�zsd�uc~hgcu�gh�cfsqhksgmhn�hi�s�ocncksf�dtjcrc
snu�kcthndgketgmhn�hi�tckgsmn�cfcrcngd�hi�gjc�cthfhomtsf�PqstlqhncQ�mn
gjc� kcomhn� snu� gjc�rhucf� skcs�� �nuck� gjc� |kh�ctg� kcomhnsf� fszd� snu
dgsnusku�stgd�de||fcrcngmno�snu�uc~cfh|mno�gjc�icucksf�fcomdfsgmhn�kc�
fsgcu�gh�|khgctgcu�skcsd�zckc�cfsqhksgcu��wjc�kcomhnsf�|ctefmskmgmcd�snu
gjc�|kstgmtsf�cv|ckmcntc�hi�|fsnnmno�snu�tkcsgmhn�hi�gjc�cthfhomtsf�ncg�
zhkl�zckc�gslcn�mngh�thndmucksgmhn��{nc�hi�gjc�kcdefgd�hi�gjc�zhkl�s�uksig
hi�gjc�kcomhnsf�fsz�mngkhuetmno�snu�ucgckrmnmno�gjc�thntc|g�hi�gjc�cth�
fhomtsf�PqstlqhncQ�sd�s�fcosf�hq�ctg�zsd�cfsqhksgcu��wjc�fsz�kcoefsgcd
gjc�fcosf�kcfsgmhnd�qcgzccn�gjc�|skgmtm|sngd�hi�|fsnnmno)�tkcsgmhn�snu�uc�
~cfh|rcng�hi�cthfhomtsf�PqstlqhncQ�snu�mgd�thr|hncngd�

������	�	�
������
����	�hi�sff�gjc�stgm~mgmcd�kcfsgcu�gh�|khgctgcu
skcsd�md�sn�mr|hkgsng�umkctgmhn�hi�mntkcsdmno�dhtmsf�snu�cthnhrmt�dmonmim�
tsntc� hi� |khgctgcu� skcsd�� Sc~cfh|rcng� hi� zhkld� hn� mn~cnghkx� hi� kc�
dhektcd�hi�|khgctgcu�skcsd)�thnuetgmno�hi�d|ctmsf�tsusdgkcd)�rhnmghkmno
hi�gjc�thnumgmhnd�hi�nsgeksf�thr|fcvcd)�snu�imkdg�hi�sff)�rhnmghkmno�hi�gjc
jcsfgj�hi�gjc�cn~mkhnrcng)�skc�srhno�gjc�gh|�|kmhkmgx�gsdld�mn�gjmd�umkct�
gmhn��3n~cnghkx�snu�rhnmghkmno�hi�~skmhed�d|ctmcd�snu�gjcmk�thrrenmgmcd
skc�gjc�qsdmd�ihk�thr|mfmno�gjc�tsusdgkc�hi�sn�cvgkcrcfx�mr|hkgsng�kc�
dhektc�*�gjc�fm~mno�nsgekc��{kosnmdsgmhn�hi�s�dhtmsffx�mr|hkgsng�rhnmghk�
mno�md�nctcddskx�ihk�rslmno�cthfhomtsffx�thkkctg�uctmdmhnd�mn�gjc�d|jckc
hi�nsgekc�edc�qhgj�hn�gjc� icucksf�snu�kcomhnsf� fc~cfd�TP7QK74<R�S�H�Z
15:;45�<6�@8<F<D?87F�3<F?8O�<6�J>CC?7U��{nc�hi�gjc�|ckd|ctgm~c�umkctgmhnd
hi�detj�zhkl�md�hkosnmdsgmhn�hi�rhnmghkmno�hi�gjc�jcsfgj�hi�gjc�cn~mkhn�
rcng��4etj�rhnmghkmno�md�sfkcsux�thnuetgcu�mn�s�nerqck�hi�nsgekc�kc�
dck~cd�snu�hn�gjc�dekkhenumno�gckkmghkmcd�

wjc�umkctgmhnd�hi�mngcoksgmno�|khgctgcu�skcsd�mn�~skmhed�d|jckcd�hi
dhtmh�cthnhrmt�fmic�hi�kcomhnd)�zjmtj�skc�|kcdcngcu�mn�Uskg�.�hi�gjc�cum�
gmhn)�tsn�qc�kcsfmdcu�enuck�tckgsmn�hkosnmdsgmhnsf�thnumgmhnd��Uskg�1�thn�
gsmnd�gjc�rsgckmsfd�mffedgksgmno�gjmd�sd|ctg�hi�gjc�|khqfcr�snu�derrskmd�
mno�gjc�|ekdemg�hi�hkosnmdsgmhnsf�uctmdmhnd�hn�mngcoksgmno�icucksf�d|ctmsffx
|khgctgcu�skcsd�Hnsgekc�kcdck~cd�snu�nsgmhnsf�|skldI�mn�s�kcomhnsf�uc~cf�
h|rcng)�sd�zcff�sd�hgjck�tsgcohkmcd�hi�|khgctgcu�skcsd�snu�edcu�fsnud)
zjmtj�skc�kcdgkmtgcu�qx�nsgekc�rsnsocrcng�

L;5B7:?;CQO�S�X�� mn�jmd�skgmtfc�dgkcddcd�gjc�nctcddmgx�hi� mngcoksgmno
|khtcdd� hi� nsgekc� kcdck~cd� snu� nsgmhnsf� |skld� mn� gjc� dhtmh�cthnhrmt
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dgketgekc�hi�kcomhnd)�sd�gjc�cv|ckmcntc�hi�gjc�dxdgcr�uc~cfh|rcng�zmgj�
heg�gslmno�mngh�sttheng�gjc�nccud�hi�gjc�kcomhnd�ucrhndgksgcd�nerckhed
skmdmno�thnifmtgd��wjc�segjhk�|kh|hdcd�gh�edc�gjc�4c~mffc�4gksgcox�hn�qmh�
d|jckc�kcdck~cd�sd�gjc�muchfhomtsf�snu�hkosnmdsgmhnsf�rhucf�hi�detj�mn�
gcoksgmhn�� 4edgsmnsqmfmgx� hi� nsgekc� kcdck~cd� snu�nsgmhnsf� |skld�zmgjheg
ucgkmrcng� gh� gjcmk� lcx�|ek|hdcd�tsn�qc�stjmc~cu� mi� gjc�d|ctmsffx�|kh�
gctgcu�skcsd�skc�hkosnmtsffx�mnthk|hksgcu�mngh�kcomhnsf�mniksdgketgekc�snu
skc�sqfc�gh�edc�gjcmk�cn~mkhnrcngsf)�kctkcsgmhn)�dtmcngmimt�snu�mngcffctgesf
|hgcngmsf�gh�gjc�rsvmrer�mn�gjc�mngckcdgd�hi�gjc�kcomhn��Mhk�sff�gjsg�gjc
cv|fsnsghkx�zhkl�sqheg�gjc�ientgmhnd�snu�qcncimgd�hi�4UVd�ihk�gjc�kcomhn
md�gjc�rhdg�mr|hkgsng�dgsoc��wjc�skgmtfc�thndmuckd�mn�ucgsmf�gjc�rsmn�sd�
|ctgd�hi�mngcoksgmno�nsgekc�kcdck~cd�snu�nsgmhnsf�|skld�mn�s�kcomhnsf�uc�
~cfh|rcng)�detj�sd�cthnhrmt)�cn~mkhnrcngsf)�dtmcngmimt�snu�cuetsgmhnsf
hncd)�mn�|skgmtefsk��Ukstgmtsf�cvsr|fcd�ikhr�gjc�cv|ckmcntc�hi�nsgekc�kc�
dck~cd�snu�nsgmhnsf�|skld�hn�mr|fcrcngsgmhn�hi�gjcdc�rcgjhud�skc�om~cn
mn�gjc�skgmtfc�

3ngcoksgmno�hi�|khgctgcu�skcsd�mn�kcomhnsf�dxdgcrd�hi�gckkmghkmsf�|fsn�
nmno� hi� dedgsmnsqfc� nsgekc� rsnsocrcng� md� thndmuckcu� sd� s� |hddmqfc
rctjsnmdr�hi�h|gmrmdsgmhn�hi�gjc�dxdgcr�hi�|khgctgcu�skcsd�mn�gjc�skgmtfc
zkmggcn�qx�H?:75R7�W�h>Z�SOCK5D<4<=CQOQK�@�S��7:=�L?4?:�l�l��wjc�rcgj�
huhfhox�hi�cfsqhksgmhn�hi�detj�|fsnnmno�snu�gjc�rsmn�dgsocd�hi�mgd�tkcs�
gmhn�md�|kcdcngcu�mn�gjc�skgmtfc��wjc�dtjcrcd�hi�cthfhomtsf�ncgzhkld�skc
thndmuckcu�sd�|skg�hi� fsnudts|c�|fsnnmno)�zjmtj� md�gskocgcu�sg�d|sgmsf
|fsnnmno�hi�qmhum~ckdmgx�thndck~sgmhn��wjc�skgmtfc�md�qsdcu�hn�gjc�snsfxdmd
hi�gjc�cv|ckmcntc�hi�gjc�LLM�beddms�|kh�ctgd�snu�dhrc�hgjck�6�{d�uc�
~hgcu� gh�tkcsgmhn�hi�cthfhomtsf�ncgzhkld� mn� ~skmhed� kcomhnd�hi�beddms�
Tthfhomtsf)�cthnhrmt�snu�dhtmsf�thndgmgecngd�hi�detj�|fsnnmno�skc�uc�
dtkmqcu�

V�rhkc�ucgsmfcu�snsfxdmd�hi�gjc�kcdefgd�hi�kcomhnsf�|kh�ctgd�hn�h|gmrm�
dsgmhn�hi�gjc�dxdgcr�hi�|khgctgcu�skcsd�snu�tkcsgmhn�hi�cthfhomtsf�ncg�
zhkld�md�|kcdcngcu�mn�s�nerqck�hi�rsgckmsfd��wjc�cv|ckmcntc�hi�gjc�Msk
Tsdg�bcomhn� md�ucdtkmqcu�qx�I74G7:�h>��E�� gjc��jsqskh~dl��ksm�*�qx
i4O>Q<R�S�V��snu�i>F?Q<R�E�[��� gjc��cnmnoksu�bcomhn�*�qx�IR7C�V�S��
gjc�{kcf�bcomhn�*�qx�i>k:5;C<R�H�[��snu�SOCK5D<4<=CQOQK�[�S��� gjc
5sdjlhkghdgsn�bc|eqfmt�*�qx�S<FQ<R�E�H��� gjc�Wje~sdj�bc|eqfmt�*�qx
I?G?;4?5R�E�S���snu�gjc�wsgskdgsn�bc|eqfmt�*�qx�L<F<=:?Q<R�H�S��4|ctmsf
mddecd�hi�uc~cfh|rcng�hi�gjc�dxdgcr�hi�rskmnc�|khgctgcu�skcsd�skc�thn�
dmuckcu�qx�37B>:<R�S�V��Vd�sn�sfgcknsgm~c�gh�gjc�mntkcsdc�hi�gjc�gckkmghkx
hi�rskmnc�|khgctgcu�skcsd�jc�|kh|hdcd�gh�cv|snu�gjcmk�ientgmhnd��wjch�
kcgmtsf�qsdmd�hi�uc~cfh|rcng�snu�kcihkrsgmhn�hi�s�dxdgcr�hi�|khgctgcu
skcsd� md� thndmuckcu� mn� gjc� skgmtfcd� hi� Sc�jlmn� y�y�)� L<b<F5R� [�E�Z
V>bQ<�V�S��7:=�S7F?k54�3�H�

Uskg�Y�|kcdcngd�gjc�rsgckmsfd�hn�gjc�kcdefgd�hi�gcdgmno�gjc�rhucfd�hi
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mngcoksgmno�|khgctgcu�skcsd�mn�s�kcomhnsf�thngcvg�mn�ihek�kcomhnd�hi�gjc
Tekh|csn�|skg�hi�beddms��wjc�|kh�ctg�zsd�mr|fcrcngcu�qx�LLM�beddms
zmgj�gjc�de||hkg�hi�gjc��h~cknrcng�hi�Scnrskl��wjc�kcdefgd�hi�gjc�|kh�
�ctg�skc�|kcdcngcu�qx�gjc�dhtmhfhomdgd�zjh�thnuetgcu�gjc�|kh�ctg�rhnm�
ghkmno�*�qx�i74B5:Q<�E�I��snu�EFF7QKR54=<R7�N�S��H�sqhksghkx�hi�Whn�
ifmtghfhox)�4tmcngmimt�bcdcsktj� 3ndgmgegc�hi�Whr|fcv�4htmsf�4ek~cxd)�4g�
Ucgckdqeko�4gsgc��nm~ckdmgxI)�snu�gjc�jcsu�hi�gjc�|kh�ctg)�H?:75R7�W��h>�
Hggf�J>CC?7I�

wjc�cv|ckmcntc�hi�gjc�|mfhg�|kh�ctg�hn�mngcoksgmno�|khgctgcu�skcsd�mn
kcomhnsf�dhtmsf�snu�cthnhrmt�fmic�djhzd�gjsg�gjc�khfc�snu�|fstc�hi�|kh�
gctgcu�skcsd�zmgjmn�gjc�iksrczhkld�hi�dhtmh�cthnhrmt�kcomhnsf�uc~cfh|�
rcng�js~c�mr|skgmsffx�tjsnocu��Vg�gjc�dsrc�gmrc�gjckc�cvmdgd�s�gjkcsg�hi
uctkcsdmno�hi�gjc�mnmgmsf�nsgekc�thndck~sgmhn�ientgmhnd�hi�|khgctgcu�skcsd
uec� gh� gjc� kc~mdmhn�snu�tjsnoc�hi� gjc�sqh~c�rcngmhncu� khfc��wjc�um�
kctgcu� mngcoksgmhn�hi�|khgctgcu�skcsd� ghzskud�umiickcng�d|jckcd�hi� kc�
omhnsf�fmic�md�|hddmqfc�enuck�gjc�ihffhzmno�thnumgmhnd��thr|kcjcndmhn�snu
sttc|gsntc�hi� gjc� ientgmhnd�hi�|khgctgcu�skcsd�snu� gjcmk�|fstc� mn� gjc
dxdgcr�hi�nsgekc�rsnsocrcng�qx�|h|efsgmhn)�kc|kcdcngsgm~cd�hi�rsne�
istgekmno�imcfu)�kcomhnsf�snu�fhtsf�segjhkmgmcd��thntckncu�snu�stgm~c�zhkl
hi�rsnsockd�hi�icucksf�4UVd)�enuckdgsnumno�hi�gjcmk�khfc�mn�gjc�kcomhn
snu�cv|sndmhn�hi�gjcmk�stgm~mgx�qcxhnu�gjc�qhenud�hi�gjcmk�hzn�gckkmghkmcd�
th�h|cksgmhn�hi�sff�gjc�mngckcdgcu�|skgmcd)�ucgckrmnsgmhn�hi�mngckcdgd�snu
enmimtsgmhn�hi�s~smfsqfc�kcdhektcd�hi�gjc�|skgmtm|sngd�hi�gjc�mngcoksgmhn�
tkcsgmhn�hi�ncz�kcdhektcd�snu�|khd|ctgd�ihk�gjc�kcomhn�snu�gjc�|skgmtm�
|sngd�hi�gjc�mngcoksgmhn��wjc�skgmtfc�om~cd�gjc�kcdefgd�hi�gjc�cv|ckmrcngsf
mr|fcrcngsgmhn�hi�rhucfd�hi�mngcoksgmno�|khgctgcu�skcsd�mn�gjc�uc~cfh|�
rcng�hi�dc~cksf�kcomhnd�hi�gjc�Tekh|csn�|skg�hi�beddms�stthkumno�gh�zcff�
ihenucu�umkctgmhnd�� wjc� qcdg� kcdefgd� hn� sff� gjc� sd|ctgd� hi� mngcoksgmhn
Hcthnhrmt)� fcosf)�rcgjhumtsf� snu� mnihkrsgmhnsfI� zckc� stjmc~cu� mn� gjc
�cnmnoksu�snu�{kcf�bcomhnd��wjc�umkctgmhnd�hi�gjc�mngcoksgmhn�gjckc�fhom�
tsffx�cndecu�ikhr�gjc�cvmdgmno�thnumgmhnd�snu�gjc�uc~cfh|cu�thekdc�hi
nsgekc�thndck~sgmhn�stgm~mgx�mn�gjc�kcomhnd�

wjc�mngcoksgmhn�rhucfd�jsu�rhgm~sgmhn�ihk�gjc�zmuc�ksnoc�hi�|skgmtm�
|sngd�snu�zckc�zcff�enuckdghhu�snu�sttc|gcu��5hgj�kcomhnd�js~c�ohhu
|khd|ctgd�enuck�gjc�thnumgmhn�gjsg�gjcmk�zhkl�mn�gjmd�umkctgmhn�thngmnecd
sigck�gjc�cnu�hi�gjc�|kh�ctg��3n�gjc�5kxsndl�bcomhn�thnumgmhnd)�gjc�|kh|ck
kcsfmdsgmhn�hi�zjmtj�thefu�|kh~muc�ihk�dgskgmno�gjc�|fsnnmno�hn�mngcoksgmno
|khgctgcu�skcsd�mn�s�kcomhnsf�thngcvg�skc�ihkrcu��Vg�|kcdcng�detj�kcsum�
ncdd�cvmdgd�hnfx�hn�fcosf)�mnihkrsgmhnsf�snu�fc~cfd��Mhk�gjc�{ldlx�thr|h�
ncng�gjc�uc~cfh|rcng�hi�gjc�umkctgmhn�thnnctgcu�zmgj�sfgcknsgmhn�hi�cth�
fhomtsf�thndtmhedncdd�snu�rcgjhumtsf�snu�mnihkrsgmhnsf�sd|ctgd�md�mr�
|fcrcngcu�ihk�gjc�kcomhn�

3n�s�djhkg�kc|hkg�zkmggcn�qx�H?:75R7�W�h>��7:=�i>475R7�@�[��Tggf
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J>CC?7U�mn�s�ihkr�hi�s�gsqfc�gjc�|kstgmtsf�hegthrcd�hi�gjc�|kh�ctg�skc�|kc�
dcngcu��{n�gjc�zjhfc�qhgj)�gjc�gjchkcgmtsf�snu�|kstgmtsf�cv|ckmcntc�hi
gjc�|kh�ctg)�djhzcu�gjsg�gjc�|khtcddcd�hi�mngcoksgmno�|khgctgcu�skcsd�mn
s�dhtmsf�snu�cthnhrmt�d|jckc�js~c�kcomhnsf�d|ctmimtmgx��wjcx�skc�mr|sk�
gmsffx�ucgckrmncu�snu�skc�hnc�zsx�umkctgcu��4|ctmsf�hkosnmdsgmhn�hi�detj
|khtcdd�djhefu�qc�ucgckrmncu�qx�s�|skgmtefsk�dmgesgmhn�snu�kc�emkcd�thn�
dmucksqfc�kcdhektcd�snu�thr|kcjcndm~c�deqdgsngmsgmhn��wjc�rhdg� mngc�
oksgcu�snu�sttc|gsqfc�s||khstj�md�s�thr|fcv�mngcoksgmhn�mn�gjc�thekdc
hi�cfsqhksgmhn�hi�s�fsnudts|c�gckkmghkmsf�|fsn�hi�nsgekc�rsnsocrcng�mn�s
kcomhn�mntfeumno�tkcsgmhn�hi�cthfhomtsf�ncgzhkld�
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